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MHD Angular Rate Sensor
The ARS-09 is a versatile angular rate sensor which offers an economical 
price while meeting the shock and acceleration limits required in most 
general motion testing methods. It exhibits a high sensitivity with low
to moderate angular range. Originally designed for automobile suspension
analysis and machinery monitoring applications, the ARS-09 is small enough
to be mounted in compact spaces and has an integral cable assembly.

The standard frequency response of MHD sensors can be extended 
significantly by the use of digital filtering in post processing of signal
data as covered in ATA Sensors’ application note AN-01. Typical digitally
processed frequency responses allow use of the sensors to measure to
frequencies below 0.1 Hz. A sample MATLAB program is available with-
out charge.

Power supply voltages of ±5 to ±15 Vdc are required.With our optional ILC units, single
voltage input and/or acceleration or amplified outputs are available options. A triaxial kit is
available including three ARS-09 sensors and a triaxial mounting block, which becomes a 6
degree-of-freedom measurement system with 3 optional linear accelerometers added to its
mounting surfaces.

Custom scale factors and ranges are available.

The ARS-09 has an integral cable for direct connection to power and data analysis systems.
For use with the optional ILC units, specify the ARS-09A. Refer to the Product Order Guide
for ILC compatibility.
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“Sens ing  ways  to  make  the  world  be t t e r.”



ARS-09Specifications

Dynamic

Electrical

MHD Angular Rate Sensor

ATA Sensors’ patented MHD
angular motion sensors utilize
the finest materials and work-
manship combined in durable
packages that feature:

• No moving parts

• Dynamic range > 100dB

• Low power consumption

• Low cross axis angular 
sensitivity

• Low linear acceleration 
sensitivity

• Integral electronics / 
low noise

• High survivable shock limits

• Superior applications 
support

• One-year warranty against
defects in materials and
workmanship on sensors,
90 days on cables.

A l l  d a t a  i s  b e l i e v e d  c o r r e c t  
a t  t i m e  o f  p u b l i c a t i o n .
S p e c i f i c a t i o n s  a r e  s u b j e c t  t o
c h a n g e  w i t h o u t  n o t i c e .  
A R S - 0 9 d s / 8 . 9 8

N o t e s :

1 .  P e a k - t o - p e a k  @  
± 1 5 V d c  d u a l  p o w e r
s u p p l y

2 .  M e a s u r e d  @  1 0  H z

3 .  P o w e r  s p e c t r a l  d e n -
s i t y  f l a t  t o  a n g u l a r   
v e l o c i t y  o v e r  s p e c i -
f i e d  b a n d w i d t h .

4 .  P e r c e n t  c h a n g e  i n  
S c a l e  F a c t o r  p e r  ° C
@  1 0 0  H z  

5 .  S i g n a l  r e t u r n  c o n -   
n e c t e d  t o  c i r c u l a r
c a s e  ( i s o l a t e d  f r o m   
p r i n t e d  c i r c u t  b o a r d  
m o u n t i n g  f l a n g e )  D o  
n o t  g r o u n d  c a s e  t o  
m o u n t i n g  f i x t u r e  t o  
a v o i d  g r o u n d  l o o p s .

6 .  P e a k , 1 0 0 H z  h a l f  s i n e

ARS-09 Range 1  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .±1.75 radian/sec (±100 degree/sec)
Sensi t iv i ty 2  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .5 ,700 mV/radian/sec (100 mV/degree/sec)
Bandwidth  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .0 .3  to  1000 Hz
Cross-ax is  Angular  Error  .  .  .  .  .  .  .  .  .  .  .<  2%
Linear  Acce lerat ion Sensi t iv i ty  .  .  .  .  .  .  .<  0 .009 radians/sec/g (<0.5 degree/sec/g)
Vol tage Noise PSD 3  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .1 .1  x  10 -6 V 2 / Hz
Noise Equiva lent  Angle  .  .  .  .  .  .  .  .  .  .  .  .<  80 microradians (rms)
Non- l inear i ty  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .<  0 .1%
Temperature  Coef f ic ient 4  .  .  .  .  .  .  .  .  .  .  .<  0 .1% Scale  Factor  / °C

ARS-01 Exc i ta t ion Vol tage  .  .  .  .  .  .  .  .  .  .±5.0 to  ±15.0 Vdc
Power Diss ipat ion  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .<  0 .3  Watts
Output  Impedence  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .<  100 Ohms
Grounding 5  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Case ( i s o l a t e d  f r o m  p r i n t e d  c i r c u t  b o a r d  m o u n t i n g  f l a n g e )
Cable  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  . In tegra l ,  in terna l  connect ion

Mechanical
Diameter  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .20.3 mm (0.8 inches)
Height  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .20.3 mm (0.8 inches)
Weight  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .46 gm (1.6 oz . )
Case mater ia l  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Sta in less Stee l  430/Epoxy
Mount ing  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .#2-56 x  1/4 (3)

Environmental
Temperature  -  operat ing  .  .  .  .  .  .  .  .  .  .  .  . -35 to  +60°C (-31 to  +140°F)
Temperature  -  non-operat ing  .  .  .  .  .  .  .  . -35 to  100°C (-31 to  +212°F)
Humidi ty  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .  .Unaf fected -  Epoxy sea led uni t
L inear  Acce lerat ion 6,  Max operat ing  .  .  .  .200 g any ax is
L inear  Acce lerat ion 6,  Max surv ivable  .  .  .200 g any ax is


